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Abstract: A maize association mapping population including 95 maize inbred lines was used for evaluating se—
quence diversity and linkage disequilibrium of dhn2, a candidate gene encoding dehydrin protein for drought tolerance
in the study. Phenotypes related to drought tolerance were also characterized. A number of alleles of dhn2 were dis—
covered. Association analysis of dhn2 polymorphism and drought tolerance related phenotypes showed that the encod—
ing regions of the gene had high nucleotide diversity and low level LD. Additionally, seven significant associations be—
tween polymorphism of dhn2 and some phenotypic traits were identified.
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Table 1 ~ Polymorphism of dhn2 sequences in 75 inbred
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moH SARFT NET BT Ziftdx
Ttem Exonl  Intron  Exon2 Coding region
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Fig.1 Decay of linkage disequilibrium in dhn2
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Table 2 SNP polymorphic sites and corresponding phenotypic differences

P AR Trait ZBNENLE Site b3 Treatment
4R E 5 i g/ (g F W) 57
EH KAy
+ 2
T (em) 209
IE# Ky
T 5
896
EH KAy
T 2
THEH (cm) 896
EH IR
T 5
T 896
EH Ky
+ 2

FKFIFZ5 Phenotypic difference

C(89%) G(11%) Pr>ll
1.561 79 1.628 375 03250
1.329 54 1.506 875 0.020 5%
C(69%) G(31%) Pr>lil

64.725 96 81.380 43 0215 1

55.95288 62.152 17 0.026 3%
C(35%) G(65%) Pr>lil

75.134 62 66.796 88 04693

52.411 54 61.069 79 0.001 1%
C(35%) G(65%) Pr>lil

18.15 18.396 88 0.6122

15.390 38 17454 17 0.002 3+
C(35%) G(65%) Prlil

391.8077 443.408 3 0.095 4

290.865 4 356.484 4 0.049 3%
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IR, % 2k 0.05 K 22 WA+ R 0.01 KF EEFBE,

Note: a: Phenotypic difference is the difference of average value of a given trait with different alleles; b: Number in the parentheses after SNP is the

frequency of mutation; c: Pr>lil is the significant level; *represents 0.05 of significance and ** represents 0.01 of significance.
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Table 3 Indel polymorphic sites and corresponding phenotypic differences
P IR Trait ZAVENL R Site AEFE Treatment FHI225 Phenotypic difference
TR (em) 247 +(11%) ~(89%) Pr>lil
EH KA 33.914 58 30.993 97 0.1059
T & 34.693 75 30.992 04 0.001 4%
500 +(75%) -(25%) Prslil
EH KT 32.017 06 29.389 29 0.0847
T 5 32.764 68 28.785 71 0.018 2%
HiK (em) 600 +(79%) —-(21%) Pr>ltl
EH Ky 9.585 144 9.892 778 0.206 7
T 5 9.257 391 9.894 231 0.002 6%+
TS (cm) 1034 +(68%) -(32%) Pr>lil
EH KA 4.997 772 4515942 0.6100
T B 14.979 410 11.775 000 0.048 0%

T - P25 g AT AN 22 25 (80 A AR A B AR 9] 9 2 57 5 Indlel (H ) FIT —(BRIG) 5 455 BT 0y 2 T 007385 Prolil S 2R Y
FZESERYREVEKF,* N 0.05 KF E2ESF R+ Oy 0.01 K L2257 B
Note: Phenotypic difference is the difference of average value of a given trait with different alleles; Number in the parentheses after Indel + (Insert) and

—(Deletion) is the frequency of mutation; Pr>ltl is the significant level; * represents 0.05 of significance and ** represents 0.01 of significance.

XFTFPURIER AR 2 B TR, S Y
WA D [l AR OGRS 1
2007 4R B BVEE I LT SCBAT B AN

KA M g B Bt — 4 A %R QTL 1ER
TR
SE K

[1] Flint-Garcia S A, Thornsberry J M, Buckler E S. Structure of linkage
disequilibrium in plant [J]. Annu. Rev. Plant Biol., 2003, 54: 357-374.

[2] Thornsberry J] M, Goodman M M, Doebley ], et al. Dwarf8 polymor—
phisms associated with variation in flowering time[J]. Nat. Genet., 2001,
28:286-289.

[3] Fontaine A, Barri & re Y. Caffeic acid O—methyltransferase allelic poly—
morphism characterization and analysis in different maize inbred lines
[J]. Mol. Breed., 2003, 11: 69-75.

[4] Palaisa K A, Morgante M, Williams M, et al. Contrasting effects of se—

lection on sequence diversity and linkage disequilibrium at two phy—

toene synthase loci[J]. Plant Cell, 2003, 15: 1795-1806.

[5] Wilson L M, Goodman M M, Buckler E S, et al. Dissection of maize
kernel composition and starch production by candidate associations|J].
Plant Cell, 2004, 16: 2719-2733.

[6] Andersen J R, Schrag T, Melchinger A E, et al. Validation of Dwarf8
polymorphisms associated with flowering time in elite European inbred
lines of maize(Zea mays 1.)|J]. Theor. Appl. Genet., 2005, 111: 206-217.

[7] Szalma S J, Buckler E S, Snook M E, et al. Association analysis of can—
didate genes for maysin and chlorogenic acid accumulation in maize
silks[J]. Theor. Appl. Genet., 2005, 110: 1324-1333.

8] Fok¥ . TRMG B SR RERLE NG it RIS rab 17 1Y
SEALHE R Z RS [D] . Ut th AR BHBERT T A B , 2006 .

[9] Camus—Kulandaivelu L, Veyrieras ] B, Charcosset A, et al. Maize
adaptation to temperate climate: relationship between population struc—
ture and polymorphism in the Dwarf8 gene[]]. Genetics, 2006, 172:
2449-2463.

(F4% 28 W)



(L#EF 23 W)

[10]

[11]

[12]

[13]

[14]

[15]

Andersen J R, Zein 1, Wenzel G, et al. High levels of linkage disequi—
librium and associations with forage quality at a Phenylalanine Am—
monia-Lyase locus in European maize(Zea mays L.) inbreds[J]. Theor.
Appl. Genet., 2007, 114: 307-319.

Dure LS, Greenway S C, Galau G A. Developmental biochemistry of
cottonseed embryogenesis and germination: changing messenger ri—
bonucleic acid populations as shown by in vitro and in vivo protein
synthesis[J]. Biochemistry, 1981, 20: 4162-4168.

Close T J. Dehydrins: A commonalty in the response to plants to de—
hydration and low temperature[J]. Physiol Plant, 1997, 100: 291-296.

Scott A C, Donna E, Crone T, et al. A ca. 40 kDa maize(Zea mays L.)
embryo dehydrin is encoded by the dhn2 locus on chromosome 9[J].
Plant Mol. Biol., 1998, 38: 417- 423.

LiY, Shi Y, Cao Y, et al. Establishment of a core collection of maize
preserved in Chinese Genebank using agronomic and geographical
data[J]. Genet. Resour. Crop Evol., 2004, 51: 845-852.

Yu Y, Wang R, Shi Y, et al. Genetic diversity and structure of the

[16]

[17]

core collection for maize inbred lines in China [J]. Maydica, 2007, 52:
181-194.

Wang R, Yu Y, Zhao J, et al. Population structure and linkage dise—
quilibrium of a mini core set of maize inbred lines in China[J]. Theor.
Appl. Genet., 2008, 117: 1141-1153.

EIay W AN B S L U 6 Py SR | 3 €1 i B e | G Rl
Aol AL, 2006 .

[18] Jung M, Ching A, Bhattramakki D, et al. Linkage disequilibrium and

[19]

[20]

sequence diversity in a 500-kbp region around the adh! locus in elite
maize germplasm(J]. Theor. Appl. Genet., 2004, 109: 681- 689.
Tenaillon M I, Sawkins M C, Long A D, et al. Patterns of DNA se—
quence polymorphism along chromosome 1 of maize(Zea mays ssp.
mays L.)|J]. Proc. Natl. Acad. Sci., 2001, 98: 9161-9166.

Remington D L, Thornsberry J M, Matsuoka Y, et al. Structure of
linkage disequilibrium and phenotypic associations in the maize

genome|J]. Proc. Natl. Acad. Sci., 2001, 98: 11479-11484.
(FTIERS . F )





